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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent such a foreign 
matter like moisture from reaching the inside of a chip 
through a crack generated in the interface between a 
BPSG film and another insulation film, in a device with a 
flat ihterlayer insulation film formed using the BPSG film 
containing high-concentration boron. 
SOLUTION: Outside a guard ring GR formed along the 
outer peripheral portion of the principal surface of a 
semiconductor chip 1, a slit (S) is formed whose bottom 
portion reaches at least a deeper place than the 
interface between an interlayer insulation film 23 and a 
BPSG film 20 of the lower layer thereof. By the slit S, a 
crack generated in the interface between the BPSG film 
20 contairiing high-concentration boron and the 
interlayer insulation film 23 is prevented from proceeding 
into the inside of the chip 1 along this interface. 
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(54) ismo^^va ¥m»mLj^i6mm^i:rf^<o9gBS^ 



(57) [g^] 

[mm] m&&<D^^ om^^t^ bps Ge?:fflt<^T¥ 
ffl3^ccJBrajffiil*le*0^t--6'^>'^'>rxcc*5c>r. bpsg 

J^j: < <fc fc®KiffiJ^M2 3 i-ecDTJlOB P S GJg2 0 i 
iSrS^COJ^^^^^^tf BP SGIi2 0 <b]lH^li2 3 




(2) 



!|^^9 - 4 5 7 6 6 



[if 2 ] 1 faig©¥^<*^IiI8gSg-c* 

:?'©{SM*^ ^aA-r ?>*^*iiBT-r i fcitxot}- K y > lo 

[tt«« 3 ] i*^^ 1 uno^wmsmimmxib 

oT, m)tB;^'J hW, B-rfB*^^?' •i' ■7'©J12g|5«:?& 

[it*:«4 ] 1 iB«8©*«*«ai5I3S^g-C* 

)BI©^^>:fe < t fc-SB*«^{b-> >; a >jg*>?.i6:SC: 20 

[W^^S] a*:®ltBtSco^ii#<$^lli^{l-Cab 
oT. MIBm^k'> >; =J ^H+O^-J^fSK** 1 0 

{%mm 6 ] mm^ i iBtgcoiji^ftaiiiiEisssg-c* 

7 ] W^:^ 1 tB«S©¥^f*««liI8S^Sr * 
■V i'«jt®^*';-fe;U^ffl;t/cDRAM-C*<5, ^^ri^'^ 

■i»^^^wr-5mi";3>i8«. mriB>*';-fe-'i'©± 

[i«*i®8] i»^S7fBiSCD*«{*««IeliS«g-c* 
■ot:> fr5B!f>"i75R*^W-ir-SM{fc^>y3>iS®±B«: 

So 

[if 9 ] 0^ff5®i®©iSiag|5t?* 1 ©^1^ 

mum 1 ©^Jis*j J; o-'n 2 (Dm.mmm 3 > ^laii 1 

©M^«c4»l^T »fHB^f*a«©±ffi«cj|^fSS n/c* 
*Jl>-CtttJfBlS»OM I S F E T© V -J^^i^i /cW K 50 



MiB^ 1 ©^i^CCfct^T, B5iB» 1 <DWmm^<iil>m 
IB* •i'lS^^W-rSK^bs^ y =1 >e±{c}^fiS3*i)fcll 1 

©^tt/li> 

BJIBII2©MiS«:*jt,^-C. m^m2<DWminiiJ^lfm 
©^«:)li> 

wo *i.^i«{bt< y n >ia<!: ^^Jmwmmmm. 

•frian 1 ©^ftji«. mimnm(o^m<omm.^K.iQr> 
raiesWfcEgsn-rfco . BtriBUi ©^JiS{c*jc>-r. 
iriBl^l©J©»Jl©i^«:K. (JiBsi^-^^^^WrsSt 

{b> y 3 . miB^^-^m^-^mLfii.^mit'^ y ^ > 

10] m^m99m.<D^immmw^s-c 
* o r . tulB* ■t;lg4$Wr SMb-> y =i >Mtti©* -i? 
1 0 ^^u^Jiair** c t^mi-r?.*^^^ 

. cw^i n «*3i9fBSg©ii5ig«*aiHiissig-c 

[mmm 1 2 ] ^fi^»»s©iM±Km 1 (ommm^ 

msim 1 ©i^jgjitc^ 1 (Dmmminm-r?>xmt . 
HuiBH 1 <D^m±(<.^^'ymi^m-ri>miti^ y ^ »k 

friBis 2 ©BB^ja±(c -i- m^^w 0 j^ct ti^' y 3 > 
®[7!p ife 6 » 3 ©KSiSii * jK(S-r 4 xs i . 

Wiams ©i^®JCBrilB^2 ©iB^?:Sm^6Si^7L 

4ga?LT«.i^^{c. mia#JSft««©iffi©j§iaaJK:iir 
^ 3 ©it6i»K3&^6igfBm 3 coimmtmiEm 2 (omm 

1 3 ] nmM 1 2 iBt8®*3if*««iii«sig 

©»iS:)?&-c*-:.r, HuiBP*m)tB*^^SS©Ja2gp 

lilS8^a©i!i3§:)^j*. 
[%ie©i¥ilffl«:%^] 

[0 0 0 n 

<l:iyf*©S«J§«^*l5{cRll^. iRfK. Hlffl»i»B!©-»«cB 

P S G (Boron-doped Phospho Silicate Glass)li5:ffll,> 

[0002] 

. \u^<o^m] LS i©a!fflMb. iei6Sib(c#-or;.^|s 



(3) 

3 

(Sia^W^ifgDR AMCDynamic Random Access Memor 

sa^s (cs)(DjiSi!>%ii^/c»cc, tt«Sfifflifa 

i8-?*^*y-b^i'jSti?fflM I s FET©±giJ«cieg-r5 

[0003] C©«fc ^ /iia^K:i3K*}15fiS^S <b, :7 lo 

[0 004] ±Mi(Dmm^m^t^fc^icit. rm<om 

:70-tt*iSC»BP SGl^-^;^f>*>y7XCSpin On 
Glass) M«:^lr^'5:firffi. ^i;^>'<i.afiy^>i^i 
%ISI^lCjttf3-i*'S-'>Vr:J^ECR:/^XvCVDa. 20 
fb^fi^Wif^ffiCChenrical Mechanical Polishingi) 

[0005 ] 0!l^«#i8^7 - 1 2 2 6 5 4-^^i#g{CiH 
183 n/c D R A M«. B P S GM® U .7 n - K: J; e^spffi 

®^©fi!iS4Sori^S. BPSGKii, sh-^S (B) 
*j jro^y > ( p ) **tl-etl®!*;^%•ro#^;^g(^b5^ 

[0 00 6] 

[^Hj3&i«?^U<i:'5i-r-&SS] LS I©$iig:?'a-fe;^ 
[0007] ±i^.lytc^i$'t>3L/^<D^^U>if^t. ^ 

i>, a- F y > ifu. f :/©^iaaiJ(c?9 o xm 

fi£Lfc^©rtai5{c|5|B8©i2l9W*4 (TJl'S^'^A^-^ so 
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4 

*>i/;^^>^c^) *al^^)ji^A:^>©t?. 9^y>^©ffliM 
*^e.«A L/ i^c*^* A:«MiK!W5^ 5» T-^SPK^f -5© 
C ©E^tti|4'Cji»r-r 5 . 
[0008] iC6*s. Bfflite^ili©— SPtCMKBPS 

GI®«:ffifflO/cig^, |g4'©'^'i'« (B) 

?SA L-CBei^lS:^*? I #® c -r C <h *5*^Hj*©«li^ 
^':>Xmhtl^ttji'^ic. 2|s%l8«*5«lfJU/cBPSG|g 

^K. i«Bs^x©a<3-c&^.. 

[ 0 0 0 9 ] 0 1 2 «. Ei®«rJi$fiSL/cS«±(CC V D 

^■cBPSGK%iiaL> y7n-*tf-oytti^{c*jw 

-S, BPSGIgcti©^'t?^?^ (^(4 : ^^V^) ilBi^ 
fl|iJiig|J©y7n-;^ (e) i©ll8fi&?:iSI-<fciKm*/^-r 
if=7VXib^, i3S©IBi^?tto.6 Atm. y^a-^lJ 
8 5 0-C. 2 0^iL//c. S/c, BPSG®4J©y>j§ 

S« . * «gef tb-^-c y 7 n -ft KS«■ri^S*5''^ 
Sl>©'C. 6*>u%{c@3£bfc. Iil5^©<fc^«:. BPS 
GM'4'©^'t'ig?SS*5ig< j^cSKionr y 7 a-ft 

( e ) 3&J:^# <)5: 0 . Jg©Tai4*5[6l±-r-5>. 

[0010] ±IB©ifem3«P6. L S I ©»iffl'fb> ift^S 
{bfcf*o -ciBISIgM**;*:* < ^j: ■& i , bps GJg©¥ifi 
tt*fll«-r-S/ca)5C, M*©'J^1>^Sfi*J:»3lS5< L)5: 
wntf^ce)iiil>C<tA5^3!>>So */c> L S I ^rSftiffl'fb. 
iS^SIfb-r'SfcibCClJ. MI SFET©V->^. FU-f 

C^S^^?:*31-r -SAi&CCttB P S GM©r--JHbffifi 

-5iM©y7D"K*s<ST-r5o U-oX, J:'3<gS-CA 
»j?cy7a-tt?:fii«-r«.fci{)K:fc. Jfg^C'^'JI^K 

[0011] t^^«0. 8 Mm©g:H-;l'-Jl'-eS33i3n.5 
4^*ftf5» F Mbit DRAM©*i^W. ^^■5^ffi^!»^7 
~8 ^ril'%©B P S GK* 9 5 0 'OSSLOmSXr 

juL/ri^s*!. 0.5 MmH(rf^©^tf-;i'-;i'T*B*$n-5 

1 6^*ff f FDRAM©^«. Z.i\tmmA±.<0'} 
yn-'&^mkti»smifi&i><ox. F7>i^;^af©tt 

fiiiBi±*^afr.5i 8 5 0 'cga©?aa-cT^-;u-rs 

Ct^^g^StiS. •?-©/cJ&(c«. ^-^^rSK^no* 
^l/^mSWi© BPS GMtr^ffl L-^C WtlW^C 3 

6«:*'>3Rjgg©«6-5#*#ia'r«i 1 a^ji/^es 

©si^-^^^&^tfBPS GM=Srftffl-r 2> C 4 n -5 „ 
[0 01 2] iC-5>*5. BPSGMtf©*"i'^a^iS 

<-rSi:. iX©J:5&raja*J^DSC<!:*l*lJ?gLfc, SI 
1 3». BPSG)a4i©'^'i7*TSe (#(4 : i 

9^ y T-ffigpr© f'yv i'^^K J; Si2i|g:=Fa^i ©0€« 

4SB'^yi:*g**^-ry-7 7-C*>S. ian^©J:^K:. BP 



5 

\tmS. 8 5;C. 8 5 %(Digi^-C©fiijgsei^ ) ^Aj: E 

[0014} Sfc. i» :7'©«®*S^'''>* -J >^ 

^XvC V DSriiab/c^{b>' "J =3>M® J: ^ ^cM?g 

^n/c^-^ ty^-iy a >J®ti. li©P3!l14355;St,>?c»tC^ 
©TB©)iraite^MK:;)t^ tj::x,\. ux L- . C 

So 

[00 15] -3*0. BPSGJgO^-l^^iggAll 5^ 
-riS < S i . floa®*sSHl L-fc^HSrS . 

c<Dwmi^fcBPSGm±.viim.m^m!cri>t. cn 

^ ©MOl?ffl©S«tt*ifiT L . 7'fflgt5-C^i 0 A: 
a/jNi^c t>=y'ji>1fitL ©Affile© o -CiSgT J: ^ (Cfj: 
■S. ^L/-C. Pa!ltt**S(/W\-.:,i/--<-i/a>K*>6©X h 

>; > i^©E)57kiitM*5^*>ntiB«^^{cMs ^^©iiise 

[0016] HtraU/cJ; -5 0. 5 Mintirf*©l9:H-JV- 
JU-CS^Sn^S 1 6^:tftr5' h DRAM©iS^». 13 

*;i'%gs©'^'i'«=&^t? B p s Gm^^mti ctifi 

WT^^tiZ, ^(DtcSb. BPSGM©R£Ji^mcj:o-C 
JlictJ©!^'i;«iga*iJ!i©»«14*il5T-rS?igK ( 1 
5*;u%SK) *-cBf<)S:«3. mriat.)^:^'^ f i'fciiEg 

[0 0 1 7 ] t(±©CiA>P>. 0.5 Aim*sJ:iyf-?-<T,JWK 

r. Jira«i(tli«!f4©— gPSCiSrgSC^^-i^^^r^tfBP 

s. 

[0018] *f6B^©ew«. S5r^©'^^'«*^^3^c 
BPS G)i?:i^*aa ( 7 n-) L/-r@ra^iKjg=&^a 
^t■rS7'^^V;^^c*^^,»■c. BPS G|gi-€-©±K:i^L 
/c^i^Ki©l?aDK^4L./ci' ^ V i>1fi^ "J ^'rtSBK:* 
■r ^©5:*J!a«:P;5±T4 C i©-Ctr Sfi^JB^ffittT^ C 

[0019] 2(E^M©ffi©sa!j». f'-'.^'f :5^©«iixe 
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[0 020] *«?«©frfB^ce>iy'{c:-e-©f6©awiif« 

[002 1 ], 

^Bj©/5^. Rsw>act©©a5*ffi#{csi?8-rntf. 
10 [0022] ( 1 ) i^^o>^4mwmm^mm.\t.. ^ 

^»g^u;7-±«:i^L'/c@raffii^jK©-gi5*. ^-i/^* 

iffliiea£iai©i?®j; d taio:^ ^ h *friBi|j««:?- 

■7*©JS2g|5«:»-3 -CtaW/t fc©-C&-5 . 
[0023] ( 2 ) *^ig©^^fl^SIlKSgti. Bir 
Ib;^ y V h K V >^'©i1-jlij«:swfc*>©-c*s. 
[0024] ( 3 ) 2t:|6BJ©*^^SIi]SgS^g«. ^ 
* y 42Jl'SfRfflM I S F E T©±SIJ(CttfBS«ffiSS^ 

ley*"; •fe;u©±ji©)iraii©ss©-sp?:«*si^-rt,» 
s. 

[0 02 5] (4) *^Bj®iJ4^^a|pISS«a«, H 

:ftff$©^H©ii3a5-c5)S^ 1 ©MJ^i. mim i ©m 

^©f*3ffliJ©ll2©MJ|«<b*Wr5it^i*S«i. Wia» 

. y- hm®*^-rsa?^©M I sFETi. luta^i© 
. «J«*ii:(yf|i2©«jgs(cj^fi£3n. Bjiai^ i <r>wmc^ 

sa-r-smi©Si^7L<!:. iuiaii2©^ts{c*it,>t:«ttr 

ieia?^©M I S F E T © V fc« K U 

Miami ©MJ^tcfcc^r, Kriai^i© 

fCi15RJE3 tifcfH 1 <om»m t . I9ffi»2 ©^«{C*Jt> 

■r, mfam2©®i^7Li*3*3J:DfBufa*'i;ig^#wrs®? 

'ffci^yn»Rii{Cj^RJc$n/c»2©^tt:)l<!;. hJIBIII 
*$ J: 2 ©»«:B±(CJ^RR 3 n;^!^ -^SR*^* OiSl* 

40 ^{bi'y n >sii^wi/, fluiaii 1 ©^^)i«. HuiaH 
ftJK©iM©ii2a5(c?&-:, raigSB^jtciag: 3 nr *i 0 . 
tfriam 1 ©^i|j{c*iii-c, Hjiam i ©^f*:a©ii-fflij{c 

^«:#Wb)Si.>K{bi^ y 3 >igt©^®4Mji-rs«*5 
ji^tS3nrt>*fc©-c*s, 
[0026] ( 5 ) :i^^m<o^mPfmsmmm.<omt 

- xmi. B5§B^.l©iaiiJi±K:'i^'fJR«:#tW-r5U<bS^ 
50 . y 3 >ia*> 6& 2 ©i|fiiltBI*0fiR^iXSi . bJIE 
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[0 0 2 7 ] ( 6 ) *:^H^C04^^ft^ffl[HlS8^g<7)Sii§ 
[0 02 8 ] 

[0 029] ±iSU/c^l9:tc:J:ti«. fj- K y >i^«:?g 
[0 03 0] 

[0 0 3 n^uj. ^mM<D-mmmx^^D RAM 

[0 0 3 2 ] x:&rS]tc?&oTSi^^cKjf-r^^^yr u 
M A CD H i c J i -te > X r > s A lea 5 n r *5 D . 

Y:&roItC?9-:>Tm^^C^T^^^ y T P MAtDfflCC 

^n^ncD^-=eyTU>fMA«. Y:/7fo)CcaiSE^^ 

[0 0 3 3 ] *^(*5^^:;:7-l(D£MCD**SPtC6*. 7- 
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So 

[0 034] ^mmmoymmi^^ 1 coitm^. f*^ 

B P S G)S<i:-€-C0±«|5<DJ«JSMiCDS?®CCi«^U/c 

V V' 1 03£ffiCDSJ^m. ^Uf^^lMLi^- F y 
>4>^GR<DS6CC?MIiHcxy-y F (») S^WiWcXLt 
(fC$)^, CCDxy^:rFS«. Fy>^GR^BXOH 

10 [0 03 5] ^XCC. ±IB^*yTU-<MA(D«J3ci. ^ 
';.:7-i^f.Jlgp^cjfJ^$n/c;^'- F y >yGR:foJ:0':^ y 

: F s<D«^^02^ffli^rgiH^'rSo isiHcoSfflgp^ti 

.y'=eyrU-YMACDKa0. ^^'il-mo 

[0 0 3 6] p- ^<Dm*SB^BVy :3>:0^6?^cCS*2S<*S 
KlCDiStCi*. pM»i7x;U2:«)5?fJ^$n'Cl^So vM 

jih^m^msmm^tixi^^ . y ^-jn^mimso 

TSP^^tfp^»t;x;i/2rtCC{3:. p^cd^-^^^^ux F 
20 ^^•|i4*sfl?^3tlrCiSo c<Dp^'i;x;b2(c». 
y-fe;l/CD^ttf^*E*<^fc2?)tc^^(0Sffi«JE (Vbb) 
EPJJOSnSo 

[0 03 7] DRAM<0^ ^V-^Mt. y^-JV\^mm 

m3xmm^m^tifcpm^:r.)i2 (Drmmm(o^m± 
3n/cy*y-i2;i/aiRfflMi sFETQt -e(D±gp 

[0 03 8] y^y-fe;billRfflM I SFETQt y 

mi. 7 (v-x^/ Fu-Y>^i^) r^^^nxi^So 
y- Fme^^y- Fj^wLi— «ctc«^snrciSo 

i^y n>M'C«^5n'CliS, c:cD^;SH^vyn>mtc 

P) 7^2«A3nri^-5o y-FSfii6 (y-FJK 

WL) ti. ^^g^i^y n>^(D±a5CCWS ix. MoS 
ix. TiSix. T SiS ix rji^O^rnkf^^J^^V-^ 

^ FjK*®BL/cJi<yif'Y FKr«^orfccfci^o 

40 [0 03 9] Fm@6 0ffliJlg«:«. M{be^y:3>(D 

F'?:t-Ji'X'^— !f 8 3&^?&fi5csnrc^€>« y 
— F sffi 6 <r>±,mcumitiy y =1 >M 9 nrii 
€>o if F»^=^-;^;^^-'t^8*5cl:^:>'®?^bi^y n>e9 

CD±gBCCCJK{b^>y:3>Jil O:^)i0^3tirfcO. CO 
g?{bi^ y :3 >M 1 0 <D±3B^cti^^bS^ y >M1 2 ;Oi?f^ 

[0 04 0] ±fBM{b^>yn>Ml 2(Z:)±gpCC^i. 1«?B 
50 ±aP(c?^;asn/cm2Hg <±B> (oy^>\\ht^ 
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TSOy ^ > 1 1 aitm2mB<D^^m^U 

l^ilSSJ^y 3>K-c^fiS;?nt:c»*. i a. i 

1 b immr s c n 6 ©s^«sa-> u ^ >iBifc «« 

[004 1 ] mm.m9ms^^c<Dwmmm 1 1 «. 

mitiy =3 »!i 1 2 , ^{fci^ >; 3 >M 1 0 J:{>wb~> ' 

*ilDt:> y*';-te;l'jliRfflM I SFETQt <D— ^© 

[0042] mmmm 1 1 ©isuKij. mmi^m 1 4 * 
sl5^•rts#8safflSfi^^ccD7•^- hme 1 5 i)m^ 

vmmi 5«. m4Jia(D^^ifeSJ^yn»K-c«fiJE3n 

[ 0 0 4 3 ] y -t y -fe^KTJttfs^affliffi^^c <D±m 

{C«. BPSGSl TfeJcO'Kifci'yn^lgET^/i-L 

[0044] ±iBB P S Gig 1 7 tf^SSSfflSajR 

itjC. y*yH2;UjSiRfflM I S FETQt ®±IH5{Ct»$R ^ 

S«ffl^fi^^ c *ieg u c i tc J; o r ^ D fc> * y 
feKt9:w6n-rt,i.5. c©bpsgmi -eoy 

[0045] ilBx-^J^DLteJcyfEi^ 1 8«. 
gjy ij 3 >MCD±{C 5f > 7=- > y -tf K ( W S i 
x) KtaSL/oJ^y-y-'f FJBi-C«fi£3nrt,i-5. f*- 
fSDL«, M{bi'y'3>lg2 7fcj;i>*BPSGMl 7 
KPg?L3tl/cg^i^?L 1 Q^mCXM^ 'J-^fUmSimM I 

s F ET©— :^©i|i^t*«*S7 <t«»a<j«:SJiK3nri,» 

6. */c. ie^l8W, ®'fbi'y3>fg2,7*jd;D'*BP 
SG«1 7 4Cgg?L3n/cSiK7L2 g^rjiOr pM't'iJl' 

[0 046] 7=-a?i^DL©±®{C«. ®^^b->y3>K 

2 8fcJ;O-'BPSGIi2 0 4/J-UrYH2H' hi^YS*i 

±{C». :</-Fy>d^GR®-SP«:«fiJtr-5i3li2 1*J 

J^fiSSnrt^S. BPSGM2 0«, T'-^mDLi.-^ 

©jiJi©Y-fe u h iSY s i *m«e«j{c»fit-rs 

k:. til«lSS^SSjR^C©±)gK:f=-i»«KDL?rjBg 
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i2a5iiisi^©iaMt4i®fa-rs/c»{ca:w6tiri^^>. c 

©BPSG)®2 OtC«, tiriBBPSGigl 7 i|al1ll> ^ 
®y:?ci-tt^:r«iJ±3"tt'2)/cJ&«c 1 0^}V%^Xt 
HI S^^P^SK) ©*>;>^*!^W34i-Cl>.5. 
• [0 047] Y-bUi' hi^YSte<}:!>13^2 1«> ^> 

i/:x.f-y mxmmstix\,^i>. wsm2 i«. bp 

, S GH2 0 *J<k y^K^bV- y 3 >K 2 8 tcM7L§nA:SiBt 
?L2 2*jlCrT®©i3^1 8<tm^$tirt,^*. 

10 j:iyffia^2 1 tmm<o^m-cm^$tifcmmtm0!Lsti 

[0 04 8] Y-feUi' H^YS©JJgiC». B^i^lg 
2 3*/Myri^i'> hfflC^-Fi^SWLjiJjllSKS^n-CCi 

S/c. 3^ v:/Ji-^g|J©^raitei^|g2 3±(C«, 
F y ^i'GR©— a5^«^-rSBBi^2 4*iJ^fi£SnTl» 
■S. Jirai^iSM2 3B. K{bi^y 3>li. Xb->:^->i' 

24». ^^>df>yX7=->(TiW)M. AlKteJ: 
20 CfT iW|g%aBUfc3JB©»«M-C«fiRSnTi,»S. 
[0 049] ±fei3i^ 2 4 tJ, HWi^iaS)© 2 3 Ccpg?L § 
tifcg^i^?L2.5*jlt;TTIl©Ea2 ltS?i^3tl-Cl» 
•5. -oSO^ ^ji»tt5^f ::^l©^^m«:SW6n?^:*^- 
^- y > i'G R«> mitty y 3 »g 2 7 *J J: C/B P S Gli 
. 1 7{Cia?L3tl/cSi^?L2 9<b. BPSGlg2 0*J«fcO' 

K^b'>y3>M2 8K:pa7L3nft:Ss^?L2 2i> fsmm 
$tifc3@©iei^i 8, 2 1. 2 4-cifRKsnrfc-o. 
30 »{caA-rs©*cne)©Eiiai 8. 21. 24-cffi« 
[0050] e^t^ hm'y- Ki^swL*j«fco'ie^2 4 

©±HCC». 5|i^9=--y:/l©*M=&«a-rS>'<5»i^'< 

2 6»> 7"7XvcvD)S-niao/cK'fbJ^y3>M2 

6 a te J: UfM{t'> y 3 >gi 2 6 b 4Sja 0 /t 2 ll©iieiSt 

[005 1 ] ^mt^^ y 7" 1 ©Si^Sg|J{CB« i^'si 
— > 3 >IS2 6 ©«ffl*>6 B P S GKl 7 (C^r •sail-* 
40 ;^ y h s *5jfM3 nrti So c ©:^ y h s ©SSP 
ii>^c < i 4.®raiffiiSai2 3 <b«©TH©li5rSS©=^ 
■i'^«:^tf BP SGIBI2 0 i©lfffl*SaUt:i,>*£^S 
Se.(CBPSGJ^l 7 -^-eOT/lO^iBfelS* 

«)iL-c*^**»« 1 ©ftffiKS-cauri^-r 4>^©» 

■ [0 05 2] C<DJ:^iC. ^mm<DDRAMit. 
W^-jzfl ©iffi©J^mfc?9o tffJfiSS infciJ- F y 
,>i/GR©S6«:WJ«:. •e©J£S|}7>J^l>/i:< t^JlHiffi 
i»K2 3 i*®TB©B P S G)!i2 0 iOlUBJ: 0 fegg 

50 t>fiis* y V h s ^m^fi>. 
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[0 05 3] C(D«J?S«:J:0. B 

PSGM2 otmmmmmz 3 t(onm(>c^^Lfc^'7 

/c*^^?f F »; > tJ^G R J: o t:FI±S 

[0 054] $ /c. ±12;^ h S ^^l^/c*:||JfeMcD 10 

h ^ ^• - > T * IBg -r -5 C i njftg ^ « 

[0 0 5 5 ] •^x.^^:7•cl■fe;^Ttt. •5x-^^<DX^'■^>f :/ 

^ - > ^ X >7 ^ ^ >r ^ ^ >:0^ 6^n/t@^CCi2g O J^j: 
[0 056] 2(s:«!i(i«?>I«:<tti«. 
fiRgb/cig^rfc. hS«:j:or'e(Diitf*^<9± 30 

^n-SCD-C. CO[>i^^>:^!5?&Cj:or:^f-Fy>^GR*5 

[0 05 7 ]fieor. 2i5:^ii09ccj:n«, ^s.f\(D7.^ 
[ 0 0 5 8 ] >j^tc. ±fBx u h s^ff^^TS:;?^©— 

[0 05 9 ] ^T. *^<*««l±CCDRAM<D>^y 

-5)^^ y -fe^t'SJRfflM I S F E TQt ^ffJ 40 

- hm® 1 5<DJiH^ 1 3 '=e;^%jHeo3^'^;«:&^^yd 

BPSGIil 7^CVDffi-e:«a-r^o BPSGM17 
<DKJ¥ti5 0 OnrrSgar^-So i^O^T. 8 5 0-C. 20 

»5gS<Dr ^->n/«:tf ot: b ? s gm 1 7 ^& y o--r 

6« BPSGJgl7«. 

fflM I S F E T Q t (D±SPK:t»$llSafllSfi«^^C *iB 
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[0 0 6 0] ^X^c. 05^C^"ri:^CC. BPSG)iil7 

±tccvDffir®^b>'y:3>e2 7<i:iiSL/. ffi^bt^y 

n>M2 7*J<J:i>'BPSGISl 7%X5;^>e^bT;»<'=t 
y-fe^Uiit^^fflM I S F ETCD— :^CD^^^*M^^7^c3t•r 
J^L2 9€:^n^njf50cUirc». K^ti^y :3>JS2 7± 

[ooen^xcc. ^6cc^-r<fc^tc. f^>-:$?j^DLfc 

•cfcO'iB^l SOlJi^m^y 3>M28*5j:OU 3^ 
iU%fiS<D B p s Gjg 2 0 ^ c V DaE-e 

i^ar-So BPSGIi2 0CDIli¥«4 0 0nn®jg[r& 
S« igUrir, 8 5 0*C, 2 0*gS<30T^-;U€r?foT 
BPSGM2 O^y :7n--r'5>o BPSGM20t3:. 

L^iegL/cCiCCjCoT^G/c^^yrU-YMArtO 

[0 0 6 2 ] >XtC. ^7^C^-rJ:^tC. BPSGM2 0 
*5j:DqK^b^' y :3>|g2 8 ^> ^UTiBS 1 8 
^'2>Sj^?L2 2^fl5^Uytf*. BPSGlS2 0<D±g 
tCX/^• C V Di^i L/c 2 JKDWjgg^^S ^ 

-::->^L/rY'feU^ h^Y S 2 1 ^^f^^T 

3^'^*^ii5?5SiC#WU/cBPSGM2 0(D^® . 

e!SI?L2 2*JI5^T-SXe^. WIK*Adr--^>^ 
LTY-feUi^ F^YS4t5<J:0'ie«2 1 OJfiST^XgT? 
7K^CCHffl$nT®S"r^o ^<Dtti^. CCDBPSGIi2 

o±^srajift»ia2 3*«S'r'S<b. cne><Dia[cD^H 
[0 06 3];?:cc. astc^fJr^tc. Y-feu^h^Y 

je2 3^?B^L/cfi, CCDJliai»i»IS2 3 4X':.^>^ 
Uri3^2 Hca-r€>®)^?L2 5i;^y hSa^l^B$ 

/c. ;^y h SaOii:S^S2Mm|iSi-r^o 
[0 064] ^vCC. 09^^'rJ:5CC. ®raJffi^)R2 3 
(D±JliCX>^>-^:ra?ffiri^0/c3JlCD®mM (T iW 
R A lie*$J:iyeT i WIS) iS:A^-x>^bT^'i.> 
hffly- Ki^SWL*5<=fc2>'iB^2 4«r?Kfi£-rSCiiCJ: 

:^f-Ky>it/GR5&5%^-r^, 
[0 06 5] y^CC. H 1 0«:^-r<fc^>^. l^^lyVm'Tf 
-Fi^SWL:teJ: 0*i5i^ 2 4 <D _h® CC i^- 3 > 
112 6(D-gB?:«fi£T^^{b^>y 3>Jg2 6 a*:7-^X 

Klb^' y 3 >M 2 6 a «:x ^ > ^LT 1^ I' > F ffi 7 - 
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KJ^SWLilelgCDSBiK (^fflEIKcOiaS) CD-SS€:S 

2 6 a«r^*T^/c2i?)C?:)x«^^>V*I^^K:tfl^ Sf/c 
V y hSh ^ff^lSr €»c X y h S b ti. :^ y h 

JK2 6 a±^c4> ^-Sm^>y 3>M2 6 a ^«mor 

[0 0 6 6 ] ;^ccc. ^ 1 1 tc^-r J: ^ ^C. M^bi/ V :3 > 
M2 6 a 0±g|5CC/N- i^-^^^-e^ a >li 2 6 (O-^^W^ 
•r S g{b> y >M 2 6 b 4 ^ X V C V D iSr its L 
/cf^. 0CC^3:^$;^j:CiMi^cD^{k^'y :3>M2 6 bfccfc 
CX*OTJi<DM{b>'y n>M2 6 a*x^.5^>^^L'r •7 

xy hs b(^)F^gptcad^3A^n/c®E>fb>'y n>jii 

2 6 a^JjrO'^jbe^y :3>M2 6 b 4^**rS/cii)CDx 

-So ;<y'vFs«. xy hSbiisiD&gtcff^^-r^ 
cDr. :7 4- hvxiJ7CD^tD-ti-rn^#S[orxy h s 

b<:fcOfe;^^C^S (6 /xmUS) -CffJ^T^o 
[0 06 7 ] CCDJ: 5 tc. ±iEL//c:6'&t?«. K V 

^^-^ ^Xjgrx y 5; h s b ^nmv. 3j^>f' 

[0 0 6 8 ] t^±. *^B^^^Cj:or:^c$n/c%?g^^ 

[0 0 6 9 ] wmmmmr:\t. mmmmm^mm'^<D±. 
mc ^ j^^ieg-r d r a m ccjasffl u /c»&^co i ^ 

[0 07 0] s/c. 'immm^Y<.Kyi<ow^mmiti^ 

[0 07 1] 

[0 07 2 ] ( 1 ) *^H^CCj:n«. ^SrSSO^'i?^* 
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[0073] (2) *^^tCJ:nK. Ky>^*?i^ 

10 mm<Dmmrj:im) 

[112] *:^?§(^-^lfe0!lrS>SDRAM^^'r^^<* 
[03] ^^I^O-^fil^^-C^-SDRAM^WJ^U/c* 

[04] 3|c^H^O-^ife0II-C*)^DRAM<D»3i:&lS^ 
20 [0 5] *»?3(D-*»«?llT^:S D R kU<D^-jm^ 
. [0 6] *^HJ(7)-||JS^r^e D R AM<OSi®:&fiE^ 

[07] ^mic>-mMmx$>z>uKAu<o^'fTm^ 

[08] :$:|%B^CD-^iffi«ai-C*€>DRAM(Dm:/7^&^ 

[0 9] *:^?gcD-||j56{?!lT*SDRAMCD*li§:&iS* 
7i^-r^f*S«CDSgB»fffi0T* So 

30 [010] ^mm—m&mx^hi^RAu<onwjm 
^fr^r'^mwmm.o:>mm\mm x$>^. 
[011] :^mM(D-mmmx$>i>DRAM(Dmm:fjm 

[012] BPSGM*CD^^'^S?gS<^:iSfii^9MSB<Dy 
[013] BPSGM^cod-^^/lRJSSi^-^r^aSB-COO 

[^f-^olft?^] 

40 1 (^v^) 

2 pM»i7x;U 

3 y^-)\^ mim 

4- ^H'^^^l/X h 

5 ^--h^fblS 

6 y-hmm 

7 ^fl:«IiS (y-X. FU>f>Mi|8) 

8 -y--/ K^:t->^vx-^-if 

9 K^be^y=i>is 

10 Kftt^y:3>l8 

50 1 1 wm^^ 
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